Deoxyribonucleic acids of 45 strains of Lactobacillus and 5 strains of Bifidobacterium which had been analyzed for base composition by chromatographic means were examined at equilibrium in a CsCl density gradient. Regression analysis showed that there have been systematic errors involved in the estimation of guanine plus cytosine (GC) content by the chemical method, and that the relation between buoyant density and base composition is indeed linear and best fitted by the equation GC = 10.309 (p-1.662), which compares well in slope with the equation of Schildkraut, Marmur, and Doty. With the improved data obtained in this study, the specific groupings of the species of both genera were reevaluated.
The available data on the mean base composition of the deoxyribonucleic acid (DNA) of bacteria, recently compiled by Hill (11) and by Rosypal and Rosypalova (18) , show that this character has profound taxonomic significance.
In the first place, although the DNA base composition of the bacteria as a group is exceptionally broad, the DNA base composition of subgroups of bacteria united by many common phenotypic properties tends to fall within a range that spans a relatively narrow portion of the total spectrum. This situation is exemplified by such genera or generic clusters as Bacillus, Pseudomonas, the coliform bacteria, the actinomycetes, and the fruiting myxobacteria. Secondly, strains of diverse isolation that belong to a phenotypically well-characterized bacterial species are virtually identical with respect to DNA base composition. This point has been particularly well demonstrated for Pseudomonas spp. (12) . In a few groups, the significance of base composition as an index of genetic relatedness has been demonstrated by the finding that genetic exchange is only possible between two strains when their DNA base compositions are very similar (1, 14) . For all these reasons, precise comparisons of bacterial base composition have assumed great importance.
The evaluation of data on the DNA base composition of bacteria is complicated by the fact that several methods have been used for its estimation, the correlations being in some cases poorly established. Most of the existing data have been obtained by one of three methods. Two of these methods are physical: measurement of the melting temperature (Tm) of the DNA double helix, and measurement by ultracentrifugation of the buoyant density of the DNA duplex in a CsCl gradient. The third method is chemical: hydrolysis of purified DNA, followed by chromatographic separation and individual estimation of the component bases. The (28) . The DNA was then isolated and analyzed by CsCl density gradient centrifugation, as previously described (12) . The GC content was calculated from the mean buoyant density by the formula of Schildkraut, Marmur, and Doty (22) . All samples were analyzed at least twice in the presence of a single reference DNA isolated from bacteriophage SP8 (host, Bacillus subtilis Marburg strain).
The density of the reference DNA was calculated to be 1.742 g/cm3 with reference to DNA of Escherichia coli K-12, taken to be 1.710 g/cm3.
RESULTS
The results of buoyant density determinations of the DNA composition of 45 strains were compared with the results previously obtained by chemical analysis (Table 1) . When the curve derived from the formula of Schildkraut et al. (22) , which relates buoyant density to base composition, was superimposed on a graphical comparison of the two sets of data ( Fig. 1 (16) . They are both heterofermentative, and can be differentiated only on the basis of the fermentation of melezitose (by L. buchneri) and by the requirement for folic acid (by L. brevis). Rogosa and Sharpe (16) have noted that many characteristics of these two species are variable. The GC content determined by the chemical method gave mean values which differed by less than 1.3%. On this basis, Gasser and Sebald (10) (16) , the characteristics of these two heterofermentative species are similar, except for fermentation of cellobiose and esculin.
Their DNA base compositions are identical, confirming this similarity.
B. bifidum. The five strains which we analyzed have identical base compositions. The species should be described as having 58% GC in the DNA, rather than the range of 57 to 64% GC (23) .
Other data compiled from the literature ( Table  2 ). The data published by Suzuki and Kitahara (27) were obtained by chemical analysis. It would have been very interesting to compare these data with ours; unfortunately, however, their strains do not appear to have been properly identified. From the results, one must conclude that the specific criteria and nomenclature used by these investigators are not in agreement with the accepted classification of Orla-Jensen (15) as modified by Rogosa and Sharpe (16) .
The extensive series of analyses of Cantoni and his co-workers (2-7), by means of thermal denaturation of DNA, deserve additional comment. The comparisons in Table 2 (27) 46.2 It 2.0 (10) 47.2 (27) 43.1 ±t 0.9 (10) 42.9 (27) 48.9 + 0.8 (10) 45.5 (27) 48.3 it 0.1 (10) 
